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Dear Sir 



1. I, L. Alison Mctmes, declare and say I am a co-inventor of the claims of the above-identified 
patent applicatioa I directed others and p^sona%parfonned the research leading to the invention dis^^ 
claimed therein. 

2. I have read the OflBce Action dated April 24, 200 1 in this application and understand that die 
Exammer has rejected pending claims 1-12 and 25-27 on the basis diat the specification is not enabling for the 
fiill scope of the claims 

3 . The data presented below show that, using techniques described in the specification, at least five 
new polymorphisms, including single nucleotide polymorphisms (SNP), were identified in the narrow interal on 
chromosome 1 8p described in the ^plication, vMdi polymorphisms are associated with bipolar mood disorder 
(BP). Thus, in addition to the polymorphisms abready idmtified in the patent application, and using the guidance 
provided in die application, sev^al additional polymorphisms were identified that are associated with BP. 



1 



1 



Atty Dkt. Na: TJCAL142CON 
USSN: 08/976460 
Exhibit 1 

Association of Polymorphisms wrra BP in a Narrow Interval on Chromosome 18p 
AS Identified IN THE Instant Application and Corroborated by Subsequent Work 

4. The instant application provided data showing a positive LOD score for a Dl 8S59 allele with 
BP in a pedigree analysis; and gave evidence of an association of DI8S59 with BP in a population study. The 
instant application fiirther showed a positive LOD score for a D 1 8S476 allele with BP in a pedigree analysis and 
gave evidence of association in population studies. In a subsequent study of linkage disequiUbrium (LD) on 
chromosome 18 m a population sample of 69 BP-I patients from the Central Valley of Costa Rica (CVCR), the 
sameD18S59 allele was associated with BP-I, Escamiila et al. (1999)^7t J.Hum. Genet. 64: 1670-1678; a copy 
of which is provided herewith as Exhibit 2, 

5. Further genotyping of the 69 affected individuals using four publicly available microsatellite 
markers delineated a segment of maximal LD with BP-I, covering about 33 1 Kb. Evaluation of a larger sample 
(227 patients and relatives, and 26 independent control trios) using these markers showed continuing evidence of 
LD and haplotype sharing in this sanq)Ie for this region. Escarwilactal.(2001)Anu J,Med, Genet 105:207- 
2 13; a copy of v^ch provided herewith as Exhibit 3, 

6. Thus, the instant application provides evidence of assodatioa of at least two polymorphisms 
associated with BP. This association was corroborated by work published after the filing date of the instant 
application. These maricers are in a narrow interval betwem S AVA5 and ga203 on chromosome 1 8p, Within 
this region, a segment of about 3 3 1 kb, and having maximal LD with BP, was further delineated 



At Least Five AoDmoNAL Polymorphisms Associated wrra BP were Fouwd in the 
Previously iDENrmsD Narrow Interval 

7. Using techniques described in the instant application, at least five additional polymorphisms 

woe identified that are located within the narrow intenrd betwea SAVA5 an^ 
with BP. 

8. As describ«i in detail below, four new microsatellite markers, and 26 new single nucleotide 
polymorphisms (SNPs) were identified in the narrow interval on chromosome 1 8p. The r^uks ofLD analysis of 
these 30 new markers, as well as four previously identified microsatellite markers, are displayed in Table 1. Of 
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the 34 markers presented in Table 1,16 showed association (X > 0) with BP in at least one of the two samples. 
The p-value for five of these 16 maricers was < 0.01. All five of these markers (PH84, PH205, PH202, PH208, 
and TS30) had estimate of near 1 .0, indicating that virtually all affected individuals had at least one copy of the 
associated allele. 

Methods 
Sample collection 

9. Two samples were analyzed In one sample, the patient sample was composed of 227 CVCR 
BP-I individuals (includii^ the set of 69 patients from Escamilla (2001) that gave the original association 
evidence in 18p) and their available first degree relatives (total N=563). All affected individuals hadatleast two 
psychi^c hospitalizations with the first hospitalization by age 50, A second sanqjle was comprised of these 563 
individuals and a set of controls (52 unrelated parmts of students recruited from the Lfcrivasity of CostaRica who 
were selected for CV CR ancestry [at least 5 out of 8 great-grandparents from the CVCR]), 

Radiation hybrid and STS-content mapping of markers within the candidate interval 

10. Genetic and plrysical m^ing infonnation was initially obtained fix)m Whitehead Institute 
for Biomedical Research/MIT Center for Genome Research, Stan&rd Human Genome Center, GENETHON 
Human Gmome Research Center, and the Cooperative Human Linkage Center. Radiation hybrid (RH) 
mapping was used extensively in the early phase of this stmfy to resolve discrepancies in marker order 
between maps. Specifically, the 83 Stanford 03 radiation hybrid panel was used to map all genetic and STS 
maricers available firom public database as well as those developed specifically for the project hi addition to 
RH mapping, STS-content mapping using BAG (Bacterial Artificial Chromosome) clones fi-om the region of 
interest was also usedroutinely to detmnine the marker order and to comply the B AC contig. 

BAC library screening, end sequencing and contig building 

1 1. Microsatellite and STS maricers obtained from public databases wo'e used to screra the 
human BAC Ubrary fix>m Research Genetics (Huntsville, AL) by PGR or to the BAC library from Genome 
Systems (St Louis, MO) screen by hybridization according to manufacturers' protocols. BAC DNA fiom 
positive clones was prq>ared, and sequences of the BAC ends were obtained by cycle sequencing the BAC 
DNA directly with vector primers T7 and SP6, respectively. PGR primers were designed from non-repetitive 
end sequences and used as STS markers to improve the physical map and the BAC contig construction. The 
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outlying markers from each side of the contigs we used to screen for overlapping BAG clones to J^^Sc 
contigs. 



Construction of randomly sheared h'braries from BACs 

12. BAG DNA was sheared to smaU fiagments of desired size range using a nebulizer. After 
shearing, the libraries were constnicted using estabUshed techniques. 

MicrosateUite and SNP marker development and genotyping 

13. MicrosateUite maiiers were generated by hybridiang oligonucleotide probes for di, tri, and 

tetanucleotide repeats to randomly sheared sub-libraries made torn BAC clones using Quicklite non-isotopic 

enzyme induced chenuluminescent reagents fitjm Lifecodes Corp. (Stamfoid CT) foUowing the 

manufecturer's instructions. Positive clones were sequenced to identify miaosatellite sequences andprimera 

were then designed from flanking unique DNA sequence. Primers for amplifying STS markers were also 

designed using BAC end sequences, and random sequences available within the candidate interval when 

extensive sequencing of the randomfy sheared Ubraiies were done. Primer sequences are publicly available at 
PNAS Online. 

14. We genotyped the 4 new microsatellites identified by us in sequencing the region. Primer 

sequences areavailableonrequest CSenotyping procedures for the iniciosatelliles vveieperfonncd using 
established tedmiques. 

. . . .. .5"*^® pofymoiphisms (SNPs) were ideaitified usmg SSCP (Single Strand 

Conformatiomil Pofymorpiuan) analysis of STS markers (aU < 300 basepairs in length), using esbSlished 
techniques. We used four mirelated individuals to screen for each SNP. We genotyped the SNP^ 
and control samples using standard SSCP procedures. 

Sequencing of the candidate interval and identification of the candidate genes 

16. IhtheintervaIof<3cM.locatedwithintheSAVA5-ga203 interval, randomfy sheared 
Kbiaiies prepared fiom BACs covering this region were sequenced at lOX coverage to dscov 
infonnation and identify aU genes within the interval More than lO.OOO individual sequences from theregion 
were compared by BLAST20 with sequences from pubUcly available databases and were analyzed using 
GRA1L2 1 to identify potential codmg sequences. In addition, sequences were assembled using PHRAP 22, 
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23. 24 in a single DNA stnmd of -33 m. The .hole sequence was again analyzed usin^ 
GRAIL to aid m gene prediction. Tlese data were displayed in ACEdb (data available from 
ncbi.nln,.nih.govj to visualize predicted cxons and their relationships to each other. 

Statistical analyses 

17. We appUed a modified version of TerwiHiger-s likelihood ratio test of LD to the 4 novel 
rmao^tesand26SNPsthatspannedour331 Kb candidate region. Foreachofthese30n^,^applial 
this test tMace, once m thesampIeof227patients and their avaikblerdath^^^ 

mdependentcontrolstothe227patientsandrelatives. This likelihood ratio test estinates a single parameter X, 
wlBch quantifies the ovextepresentation of an associated marker aUele on disease chromosomes ver^ control 
chromosomes. >-i3 related to the common epiden^ologicd parameter of popdatioaattribu^^^ If the 
fi^quencyofanassodatedalldeondiseaseandnormdchrcmosomcsis^^^ 

IS calculated by 0. .p^^l .p,y Only positive associations ^th disease are permitted, and X rang« fiom 0 

(underthenuUofnoassociation)to 1.0 (all disease chromosomes car^ the associat«ianele). Other, have diown 

thatXisthemostdosely related to the recombinationfraction^th disease andle^ 

fiequencies than othermeasures of LD. Because we do not know which chromosome of an affected individual 

harbors thediseaselocus.weincorporatedag«ieticmoddofdiseas-et^^ 

Usmgthis model alsoenabledustoemplcydata&omadditionalfbnilymemb^ 

notavaikblaTTu^samegeneticmodeUmostlydominantwithreducedpene^ 

LDpap^sandinthegenome screen of theCostalUcanpedigreesdescnTjedm 

duT^osomeoftheaffectedindividualisusedasacontrolchi^mosome. lUe use ofa model is likely to ina^o 

liiepowerofthetestandthepredsionofAeestimatesofXwheatheinheritancep^^^ 

Usmg simulated data, Terwilliger shows that his testis conservative. 



Results 

Marker devdopment and physical map 

18. Based on ourprevious results (as described in die instant patent application; and in the 
publications provided herewith)we focused marker devdopment andphysicdrnappbgeff^^ (including 
dnect sequencing) in the <3 d^l region between sAVA5 and D18S1231. Within this region «^ identified 4 
new microsatellite markers and 26 SNPs to add to the 4 publfcly available microsateUite markers dreadv used 
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(see Exhibit 3). Based on the extent of haplotype sharing in pedigree CROC 1 and LD results from the^'*'''" ' 
previously used markers, we focused our detailed investigation on the region of about 3 3 i Kb between PH33 
and D18S123 1 (although in public databases this segment is estimated as being 378 Kb in length, contig 
NT_01 1005). Usbg several sequence analysis tools and database mining procedures (see Methods, above), 
we detennined that this interval contained six known genes {CENTRIN, CLULI. TIMS. rTS; YESl, and 
^CK4?/, ordered from telomeric to centromeric, with TTJWSandrZSoveriapping each other). This order 
differs in the public database (CENTim. CLULI, YFSl. rTS. TYMS, m±ADCYAPl. with no overlap 
between rTS" and TYMS). Afl of the genes except "clusteiin-like 1 (retinal)" gene [CLULI] have been weD 
characterized previously. CLULI was originally identified during a screen of a human retinal cDNA library 
for retina-specific genes. The function of this gene is not known; however Noithem blot analysis rtnreals that 
it is highly expressed in retina with much lower yet detectable expression in several other tissues including 
brain, kidnqr and testes. 



Genotypi&g results 

19. We genotyped the 30 new maricers in pedigree CROOl and m the CVCR patient and control 
samples. Results of the LD analysis for these maricers (and the four previously avaflable maricers reported in 
ref 8) are displayed in Table 1 (provided herewith as Exhibit 4). Of tiie 34 maricers presented in Table 1, 16 
showed association (X >0) with BP-I in at least one of tiie two samples (that with 227 patieitsAeMves and 
diat with 227 patients/relatives and the addition of 52 controls). The p-vahie associated wifli the estimate of 
X was <0.01 for five of these 16 maricers, and for four of tiie five markers the magnitude of association was 
greater in die sample contiimmg die population conteols. All five of tiiese markers (PH84. PH205, PH202, 
PH208, and TS30), had estimates of X near 1.0, indicating that virtually aU affected mdividuals had at lea^t 
one copy of the associated allele. The maricers showing LD are clustered in the 19 Kb segment between exon 
8 of CLULI and exon 1 of TYMS. This segment also contains tiie minimal region of haplotype sharing 
witiiin CROOl, and for each marker in fliis segment, the associated aUeles seen in the population samples are 
die same alleles in tiie shared haplotype in CROOl Oast column in Table 1). 
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Summary 

20. The data presented herein extend the findings described in the instant patent application. The 
patent application provided evidence, from both pedigree analyses and population studies, that a number of 
polymorphisms, including a 154 bp allele of the microsateliite marker D18S59 and a 271 bp allele of the 
microsatellite maiter D18S476, are associated with BP. The patent application described how to identify 
additional markers, and how to determine whether such markers are associated witii BP. 

21. The data presented herein show that, using techniques described in the patent application, several 
new polymorphisms, located m lbs previously identified interval and associated with BP, were identified. 
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Conclusion 

22. T^oscmthcficId,givcnthcguidanccmthcinstantpatcntapplicatio^^ 
additional polymorphisms associated with BP, 



23. I hereby declare that aU statements made herein of my own knowledge are true and 
that aU statements made on infonnation and beUef are beUeved to be true; and ftrther that these 
statements were made with the knowledge that wiUful &lse statements and the like so made are 
punishable by fine or imprisonment, or bodi, under Section 1001 of Tide XVm of the United States 

Code, and that such will false statements mayjeoparxiize the validityoftheap 
issuing thereon. 



Date 




L. Alison Mclmies 



Enclosures: Exhibits 2-4 
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